A case of bowel perforation during diagnostic colonoscopy is reported. This resulted in the sudden appearance of massive subcutaneous emphysema of the neck, causing acute upper airway obstruction which necessitated urgent endotracheal intubation. Large bilateral pneumothoraces and pneumomediastinum were also present.
Flexible fibreoptic colonoscopy is used widely in the diagnosis and treatment of colorectal disease. Although colonoscopy is considered a relatively safe procedure, complications including perforation, haemorrhage, and postpolypectomy distension and coagulation syndromes do occur 1, 2 . Bowel perforation occurs less frequently during diagnostic colonoscopy than during therapeutic procedures such as polypectomy 2 . If perforation occurs gas may track into the retroperitoneal space, causing pneumoretroperitoneum, pneumomediastinum, pneumoscrotum and subcutaneous emphysema.
CASE REPORT
A 72-year-old woman with a history of Parkinson's disease and hypertension presented with a two-day history of abdominal pain and passage of clotted blood per rectum. Preoperative investigations included electrocardiograph (ECG), full blood examination, electrolytes, chest and abdominal X-rays, all of which were normal. Sensitivities to Panadeine Forte® (paracetamol and codeine, Winthrop) and sulpha drugs were noted.
Colonoscopy was performed under intravenous sedation in the operating theatre. Monitoring included ECG, pulse oximetry, non-invasive blood pressure and expired CO 2 via a Hudson oxygen mask. Oxygen supplementation was at 6 l/min. Midazolam 4 mg, propofol 40 mg and fentanyl 20 µg were given in increments during the first 20 minutes of the procedure. The oxygen saturation remained at 99%.
She complained intermittently of mild abdominal discomfort but the procedure was otherwise well tolerated.
Thirty minutes after commencement of the colonoscopy the patient suddenly developed massive neck, facial and periorbital oedema. Her breathing became laboured and her oxygen saturation decreased to 88%. A provisional diagnosis of anaphylaxis was made. She was turned supine, suxamethonium 100 mg was given, the trachea was intubated and the lungs ventilated with 100% oxygen. Adrenaline 1:10000 1 ml, promethazine 25 mg, dexamethazone 8 mg and vecuronium 4 mg were given. After intubation, her arterial blood pressure was stable and oxygen saturation returned to 97%. Bilateral breath sounds were present with a mild expiratory wheeze. Peak inspiratory pressure was 20 cm H 2 O. The colonoscopy was abandoned, with only the left side of the colon being viewed.
Numerous diverticuli had been seen but no biopsies were taken. Blood tests including complement and serum tryptase were ordered and the patient was transferred to the intensive care unit.
Approximately one hour after endotracheal intubation the patient's oxygen saturation began to decrease and her peak inspiratory pressure increased to 40 cm H 2 O despite adequate muscle relaxation. A chest X-ray showed extensive surgical emphysema involving the chest wall and neck on both sides, pneumomediastinum and bilateral large pneumothoraces ( Figure 1) . A diagnosis of bowel perforation with gas tracking into the retroperitoneal space and causing a pneumomediastinum and bilateral pneumothoraces was made. Thorough bowel preparation with no evidence of pneumoperitoneum on X-ray nor signs of peritonism suggested con-
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Conservative management with triple antibiotic therapy (amoxycillin, gentamicin, metronidazole) was instituted. Intercostal catheters and a nasogastric tube were inserted. The patient's condition improved sufficiently for her to be extubated the same day without complication and the bilateral chest tubes were removed three days later. Serum complement and tryptase levels were within normal limits. The patient was discharged home one week later.
DISCUSSION
Only two cases of bilateral pneumothoraces secondary to colonoscopic bowel perforation have been reported in the English literature 3, 4 .
A diagnosis of anaphylaxis in our case was made on the basis of the sudden onset of neck and facial swelling with associated airway obstruction and hypoxia. There were however, no signs of severe bronchospasm, rash or hypotension. The grossly oedematous neck and face initially did not exhibit the classic crepitus often present with subcutaneous emphysema. It became evident later.
Bowel perforation is a well recognized, but uncommon, complication of colonoscopy. The incidence has been reported to range from 0.03% to 0.65% in diagnostic colonoscopies, and from 0.073% to 2.14% in therapeutic colonoscopies [5] [6] [7] . Whilst reported mortality from colonic perforation is low [8] [9] [10] , this case (although unusual) illustrates the need for continuous observation by appropriately trained staff other than the endoscopist. Adequate assistance, monitoring and resuscitative equipment must always be available.
Perforation during diagnostic colonoscopy may be caused by mechanical or pneumatic pressure 2, 7, 11 . The most common cause of mechanical perforation is forceful insertion of the colonoscope 11 . Extracolonic gas collections reported following diagnostic or therapeutic colonoscopy include pneumoperitoneum 3,12-15 , pneumoretroperitoneum [13] [14] [15] [16] [17] [18] , pneumotosis cystoides coli 19 , pneumomediastinum 11, [13] [14] [15] 17 , pneumoscrotum 13, 14 and subcutaneous emphysema 3, 11, [13] [14] [15] [16] [17] [18] [19] . Pneumothorax 3, 14, 16 and pneumopericardium 11, 15 rarely occur.
Both cases in which bilateral pneumothoraces developed secondary to bowel perforation 3,4 involved sampling of tissue or its removal. In contrast this case occurred in the absence of biopsy. Also of interest was that in neither of the two cases did pneumothoraces cause acute, severe respiratory embarrassment requiring immediate endotracheal intubation. The anatomical route by which extraperitoneal gas results in pneumomediastinum and pneumothoraces has been described by Maunder et al in a review of subcutaneous and mediastinal emphysema 20 . Soft tissue compartments of the neck, thorax and abdomen contain four regions defined as subcutaneous, prevertebral, visceral and previsceral spaces. The visceral space invests the trachea and oesophagus and is continuous with these structures into the mediastinum and bronchovascular sheaths. Inferiorly it follows the oesophagus through the diaphragmatic hiatus into the retroperitoneal soft tissue space. Continuity therefore exists between the neck, chest and abdomen. Air arising from an abnormality in any one of these regions could reach any other area simply by travelling along the fascial planes.
In conclusion, this case highlights the fact that although rare, life-threatening complications of colonoscopy do occur. The presence of appropriately trained staff to monitor the patient is of paramount importance in the detection of complications. The outcome for this patient might otherwise have been less favourable.
